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l. INTRODUCTION

The High Production Volume (HPV) Challenge Program is a voluntary initiative of the US
chemical industry to complete hazard data profiles for approximately 2800 HPV chemicals as
identified on the US Environmental Protectiogefcy’s (USEPA) 1990 Toic Substances
Control Act (TSCA)Inventoy Update Rule (UR). In the US, HPV cémicals arehose that i
manufactued or imported in quantitiegeater tlan 1 million pounds perear. The hazard da
to be provided in the progm ae those that meet thequirements bthe Screning Information
Data Set (0S) Prgram. SIDS, which has ken internationail agreed to by membeountries
of the Oganization for Eonomic Cooperation aridevelopmentQECD), provids the basic
saeening data neeled for an initial assessmaet of thephysical-chemical properties,
environmentl fate, and aderse hunanand envwionmentl effects of chemcals. The information
for complding the SIDS an comefrom existing daa or may begenerated as part of theHPV
Challeng Prgram. Oncethe awilable studies aridentified orconducted, “robst summaries”
are pepaed.

The USEPA, indusy, and norgovernnental oiganizations (NGO$ are unified in their
commitment to minmizethenumbes of animds tested in theHPV ChdlengePragram

whenever it is seentifically justifiable. Oneapproat towad this ®nsideréion is to ealuae
closel relatedchemicalsas agroup, orcategory, rather than solgl as individual cemicals.

This approach tads adantage of strictureactivity relationships (SARS), which is based on the
understandig that chemicals with similar structures ofteavé similar and/or pedictabé
charateristics and ehavior in theenvironment and in mammaliagstéems. The use b
categoriesand SARs is encougad ty USEPA in the HPV Challage Pragram. Appropriate use
of SARs can alow for a noreefficientevabaton of heavaiable data and sgnificantly redue
the number of animalgquiredfor testiry.

Huntsman Corporation (Huntsmargstegreed to assembknd revew aailable public and
private toxcologcal data, evelop and povide an asessment plan forglsponsored meial
and conduct additionaésearch, includig testingwhen necessgy for ore alkylated kenzene
mixture (herefter referred to as anAlk ylate Tog). While Huntsman is not proposirtlgis
material as pa of a @tegoly appro&h per se, as amixtureit is gopropride to review the
pertinent daa of the prindpd constituats usingSAR & a means to hép characterize the
Alkylate Top's propertis and charaderistics.

This assessment plan is the result of Huntsmedifitstsand provides a summaand amlysis of
the available dat and identifiesany datagaps in the DS data profile.Section Il of this
assessment plan provideshaactaization of the sponsored Afkate Top poduction proess
and use patternsSectionlll reviews the nethods used in the collection of published and
unpublished dataSectionlV reviews theevaluation of datquality. Section V is an in-depth
evaludion of theavailable daa, first for theAlkylate Top itséf, then for its pringpd constituats
and forLinear Alkylbenzne (LAB). Section V isa summay of the Alkylate Top and
constituents propeties. Section VII presents thecondusions regeding daa avalability and
identifies dda gaps in theSIDS profile



1. IDENTIFICATION OF THE SPONSORED MIXTURE
A. Production Process

Huntsman is sponsoring Benzene, C6-12 alkyl derivatives (CAS #68608-80-0) in the USEPA
HPV Challenge Progranilhis “AlkylateTop” is a mixure of aromati@nd aliphatic
hydrocarbons drived as a low boilingooint ceproduct fom theLAB manugcturirg process.
This LAB prodiction process eails the partial conuesion ofn-paraffins to internaln-olefins by
cataltic dehydrogenation. Theresultingmixture ofn-paraffins andn-olefins is séectively
hydrogenated toeduce diolefins anddd into an alklation reactor tgether with benzne (in
excess) and ydrofluoric acidas a etalyst in the Fiedel-Crafts reation. The Alkylate Top
results from an intermed&distillation cut prior to the isolation of the finaAB product and
saves to ranove impurities with alower boiling point than LAB. Following the removd of the
Alkylate Top,a final distillation removes comneal detegentgradeL AB as the distillate.

This production processgelts in an alidated benene mixure, the Alllate Top, wheh is
comprised primani of C9 and C10 aldbenznes ad C14 and C15-paaffins (alkares).
Within each goup, the C9-LA predominates thellaylbenznes and the C14 @dominates the
paaffins. Table 1 shows rpresentative strudures of theconstituents tha make up theAlkylate
Top mixture. The alkylbenzeneconstituents are secongalkyl chain mateals (eg., C9-LAB
and C10LAB) than @n be attahed to the énzene rirg at the 2, 3, 4,15 positions.However,
the primay alkylbenznes(e g., noryl- and acylbenzne) are ctemical isomers andould be
expected to have properties essentially similar to thesecondary adkylbenzenes. Therefore, daa
for theprimay alkylbenzenes areutilized whee appropride.

TABLE 1

Representative Structures of the Constituent Compounds of the Alkylate Top

COMPOUND (Relative %) CAS REPRESENTATIVE STRUCTURE
NUMBER
CHy(CH,),CH(CH,) CH,
CO-LAB 45 o
xty=nandn=6
carbon units
CHQ(CHZ)XCH(CHZ)YCH3

C10-LAB 10

x+ty=nandn=7
carbon units

n-Tetradecane

n-Pentadecane 3 629-62-9 VNN N NN




B. Use Patterns and Exposure potential

Currently, 100% of the sponsored Alkylate Top is sold into the marine diesel fuel market as a
blend stock for viscosity control. This is the only active use of the material. During production,
it is sufficient for workers to employ standard personal protective equipment to minimize
exposure. During use, very limited human and environmental exposure to marine diesel fuel is
expected, given its destruction during the combustion process. Environmental exposure may
occur if the diesel fuel is spilled in transit and thus presents the same limited exposure potential
as other types of fuel spills. Because the Alkylate Top is only a component of the fuel, the
potential for significant exposure would be even further reduced.

I11.  COLLECTION OF PUBLISHED AND UNPUBLISHED DATA

Huntsman Corporation contributed in-house data on physical-chemical properties, environmental
fate and transport, ecotoxicity, and mammalian toxicity for the sponsored Alkylate Top mixture.
To supplement these data, literature searches were conducted of on-line databases (e.g.,
Hazardous Substances Databank [HSDB], Registry of Toxic Effects of Chemical Substances
[RTECS], and Aquatic Toxicity Information Retrieval [AQUIRE]), standard scientific data
compendia (e.g., CRC Handbook of Chemistry and Physics and The Merck Index), and other
published sources (e.g., International Uniform Chemical Information Database [IUCLID]). The
literature search encompassed the Alkylate top itself, as well as its principal constituents and the
structural similar primary alkylbenzenes. The sum total of the in-house studies, reference books,
and literature searches of on-line databases was the identification of available data for key
properties of the sponsored Alkylate Top and related materials.

IV. EVALUATION OF DATA FOR QUALITY AND ACCEPTABILITY

The collected data were reviewed for quality and acceptability following the general USEPA and
OECD SIDS guidance and the systematic approach described by Klimisch et al. These methods
include consideration of the reliability, relevance and adequacy of the data in evaluating their
usefulness for hazard assessment purposes. The Klimisch approach specifies four categories of
reliability for describing data adequacy. These are:

1 Reliable without Restriction: Includes studies or data complying with Good
Laboratory Practice (GLP) procedures, or with valid and/or internationally
accepted testing guidelines, or in which the test parameters are documented and
comparable to these guidelines.

2 Reliable with Restrictions: Includes studies or data in which test parameters are
documented but vary slightly from testing guidelines.

3 Not Reliable: Includes studies or data in which there are interferences, or that use
non-relevant organisms or exposure routes, or which were carried out using
unacceptable methods, or where documentation is insufficient.



4 Not Assignable: Includes studies or data in which insufficient detail is reported to
assign a rating, e.g., listed in abstracts or secondary literature.

Only those studies which are deemed reliable for current HPV Challenge Program purposes are
included in the data set for this assessment plan. Reliable studies include both categories rated 1
(Reliable without restriction) and 2 (Reliable with restrictions). Studies rated 3 (Not reliable)
were not used. Studies rated 4 (Not assignable) were used when professional judgment deemed
it appropriate as part of a weight-of-evidence approach. Finally, some older studies were not
included if they had been superceded by more recent studies rated 1.

Some of the available data were from study reports conducted by either outside contract
laboratories or in-house industry laboratories. These study reports followed standard procedures
for testing of physical-chemical properties, environmental fate and transport, aquatic toxicity,
and mammalian toxicity. The most recent studies were conducted under GLP provisions.
Additional data were obtained from the published, peer-reviewed, scientific literature. Reliable
data from all of these sources were incorporated into the data set as appropriate.

V. EVALUATION OF THE AVAILABLE DATA

All of the available data were compiled and robust summaries were prepared according to the
format recommended by the USEPA and OECD. These summaries were then entered into the
standard International Uniform Chemical Information Database (IUCLID) software and present
the salient information from each of the reliable studies. All of the summaries are collected into
a dossier that includes the sponsored Alkylate Top mixture as well as its principal constituents
and structurally related materials. In addition, because the Alkylate Top is formed during the
production process for LAB and its constituents include structural similarities, data for LAB are
included. The dossier containing the robust summaries for the Alkylate top and related
chemicals should be used in conjunction with this assessment plan.

Table A-1 in the Appendix to this assessment plan is a matrix of SIDS/HPV endpoints and the
available data for the sponsored Alkylate Top and related materials. The table includes data for
LAB as a benchmark for comparison. The materials are organized left to right in the table
beginning with LAB, followed by the sponsored Alkylate Top, the principal constituents of the
Alkylate Top mixture (pentadecane, tetradecane, and C10-LAB), and then the structurally similar
primary C9 and C10 alkylbenzenes. Data drawn from the robust summaries are shown in the
table for each endpoint when available. Endpoints for which specific data are not available are
identified by “--“ in thetable. Thedata presented for LAB wereobtaned from acomplded
European dossieand risk assssment report (Bvision dine 1997).The exent to which each of
the endpoints is adequatalharacterized by the avdable dagtis evaluated.



A Evaluation of the Available Data on the Alkylate Top

Adequate data for key physical-chemical, environmental fate, acute ecotoxicity, and acute
mammalian toxicity properties of the Alkylate Top are available. These data are summarized
below.

Physical-Chemical Properties

Boiling point and water solubility information for the Alkylate Top material is available from
Huntsman Material Safety Data Sheets. While the quality of these data could not be adequately
assessed, the boiling point values are consistent with the expected values compared to LAB.

Environmental Fate

The ultimate biodegradability (i.e., mineralization) of the Alkylate Top and other alkylated
materials was evaluated in 1980 by Monsanto using a shake flask CO, evolution test similar to
the standard ASTM practice. Periodic removal and titration of a barium hydroxide solution was
used to determine the CO; evolved. Results show a mean of 46% degradation (range 43-51%)
after 35 days. This represents a moderate biodegradation rate, primarily due to the degradation
of the paraffin and alkylbenzene components. It should be noted that the composition of the
tested material was 29% paraffin, 44% alkylbenzene and 24% indanes. Due to improvements in
the manufacturing process, modern Alkylate Top consists of approximately 40% paraffin and
60% alkylbenzene and virtually no indanes. Since the high percentage of the less degradable
indanes would depress the overall biodegradation rate of the mixture, it is likely that this study
actually represents an under-prediction of the degradation of the modern Alkylate Top.
Therefore, the available data indicate that modern Alkylate Top will biodegrade in the
environment.

Aquatic Toxicity

The aquatic toxicity of the Alkylate Top was determined by ABC Laboratories in 1981 using a
standard fish toxicity test under GLP conditions. Fathead minnows were exposed to five
nominal concentrations ranging from 100 to 1000 mg/L for 96 hours. Acetone was used as a
solvent to assist in dissolving the test material to levels significantly over its water solubility
limit (as evidenced by an oily film on the surface of all test solutions). No mortality or sublethal
effects were observed and the 96-hour LCsy value was determined to be greater than 1000 mg/L.

Mammalian Toxicity

The acute toxicity of the Alkylate Top mixture has been evaluated in a series of studies
conducted in the early and late 1970s by Younger Laboratories. Oral toxicity studies in rats were
conducted in 1973 at a limit dose of 15,800 mg/kg, and were repeated in 1978 at a limit dose of
10,000 mg/kg. In both sets of studies, rats were given a single undiluted dose of L210L or
L210H" (both CAS#68608-80-0) by gavage and observed for 14 days. No mortality was

" L210L and L210H are essentially the same material and no longer segregated.



observed in any of the studies at these doses, resulting in oral LDsg values greater than 15,800
mg/kg and 10,000 mg/kg.

Acute dermal studies were conducted at the same time as the oral studies. Undiluted L210L or
L210H was applied to the intact skin of New Zealand albino rabbits for 24 hours and the rabbits
were observed for 14 days. Results indicate acute LDs, values of greater than 5,010 mg/kg in
both the earlier tests and greater than 2,000 mg/kg and 1,260 mg/kg for the L210L and L210H,
respectively, in the later tests. Rabbits treated with higher doses (e.g., 7,940 mg/kg in the earlier
tests, 5,010 mg/kg in the later tests) experienced mortality and gross visceral alterations during
the studies.

Acute inhalation studies were also conducted by Younger Laboratories. For these tests, Sprague-
Dawley albino male rats were exposed to vapor concentrations of L210L or L210H ranging up to
0.9 mg/L. Rats were held in 35L exposure cambers with the test maials for 6 hoursat 27 °C,
then removed and obssedfor 14 dgs. No mortality or other toxc sighs wee obseved in aty
of the tests conducted.

In summay, adeqgate dataare available€or the sponsad Alkylate Top to chracteriz its acute
mammedian toxcity. Results show thiathe Alkylate Top mixureis not &utdy toxic a
environmentalf relevant levels. Singe do® oral ad inhalation studies result in no observable
acue toxicity, and he demal exposures restin acuge toxicity only atextremely high levels.
Therefae, it an be cowluded that the Alidate Topdoes not prent an unrasonableacuterisk

to manmds.

Summary of the Available Data on the Alkylate Top

Adequate dta exst to characteze the biodgradation, acute taxity to fish, and eute toxcity
to mammals of the sponsored glite Top. These dad demonstrate that thik ylate Top will
undego substantial dgradation in the environment and &®not preseran acue toxicity
concernfor fish or mammals.

Speific daaare not avaable to charaderize the Alkylate Top mixtures toxicity to aguatic
invertebraes or to haracterize the potential effects of lorg-term manmdian exposure
Therefore, theavailable environmentd fate and toxcity daafor theprincipd constituents of the
mixture have ben revewedand evaluadd in order toassist in the chacterization of the
Alkylate Top. Datafor the structwally similar primay alkylboenzenesvere also evalated when
data wee available. Given the mixure’s production in the AB prodiction processgomparison
to the properties dfAB is also appopriate. This evaluation is summared below.

B. Evaluation of the Available Data on LAB and the Constituent Compounds
As discussed above, thanxipal constituents of the Ajkate Top mixure are secoraly

alkylbenznes (spedicaly, C9-LAB and A0-LAB) and paaffins (spedically, tetradecare and
pentde@ne).



Physical-Chemical Properties

As can be seen in Table A-1, the principal constituents and structurally related materials all have
very similar and predictable physical-chemical properties. All have boiling points less than
LAB, as is necessitated by the distillation process by which the Alkylate Top mixture and its
constituents are produced. All of the constituents are of low to moderate volatility and very low
water solubility. The reported log octanol/water partition coefficients are all very high and fall
within a narrow range of 7.11 to 7.72. These data indicate similarity with the existing data for
the Alkylate Top and LAB. While data on the physical-chemical properties of the Alkylate Top
itself are limited, the data for the principal constituents show a consistency that allows for the
estimation of properties for the sponsored mixture. Based on the sum of the information one can
predict that the Alkylate Top will have a low to moderate volatility, low water solubility and
high octanol/water partitioning.

Environmental Fate

Studies conducted on the Alkylate Top indicate that it biodegrades under environmental
conditions. Available data for its constituents also indicate substantial biodegradation. As
discussed above, the Alkylate Top used in the biodegradation study had a significant percentage
of indanes (24%). Given that the data show substantial biodegradation for the paraffin and
alkylbenzene components, and the lack of significant indane composition in the modern Alkylate
Top, one would expect even greater biodegradation than the Alkylate Top study suggests.

Aquatic Toxicity

A study conducted on the Alkylate Top demonstrates that the mixture is not acutely toxic to fish
even at concentrations enhanced via solvents to levels much greater than its solubility in water.
Studies conducted on decylbenzene confirm that the material is not acutely toxic to fish or
Daphnia at the water solubility limit. Furthermore, data for LAB also demonstrate no acute
toxicity to fish, Daphnia, or algae at saturation. Exposure to enhanced concentrations using
solvents also do not result in toxicity to algae and the EC50 for Daphnia is 1.1 ng/L — far above
the solubiliy limit of LAB. Given the structud similarities between th&lkylate Top,LAB,
and theconstituat maerials, onewould expect tha toxicity to fish,Daphnia and agjae would be
similar. Thus, no autetoxicity at thewater solubility limit would beexpected. Chronicagudic
toxicity daa arenot available, but eavironmental exposureis limited to spil situgions and
therefoe chronic exposures a vel unlikely.

Mammalian Toxicity

The acutetoxicity of theAlkylate Top to manmds is alequaely characterized. Datafor al of
the other endpoints aavailabé forLAB, and the Alllate Top is epected to show similar
behavor. Acute xicity data for pentadecare and aepored reeated dose alue fa tetradecare
support the appant lack of toxcity.



VI.  SUMMARY OF THE AVAILABLE DATA

The sponsored Alkylate Top is a mixture of aromatic and aliphatic hydrocarbons derived as a
low boiling point co-product from the LAB manufacturing process. Available data indicate that
the Alkylate Top will biodegrade in the environment, will not be acutely toxic to aquatic
organisms at its water solubility limit, and is not acutely toxic to mammals by the oral or
inhalation routes of exposure. No acute effects were observed at relatively high doses following
dermal exposures, although some effects were noted at extremely high dermal contact with the
material. However, the use of Alkylate Top almost exclusively in auxiliary fuel significantly
limits environmental and consumer exposure. The Alkylate Top manufacturing process is closed
and workers can use personal protective equipment to effectively minimize risk. Data for LAB,
the principal constituents of the mixture, and structurally related alkylbenzenes help to fill in any
gaps in the characterization of the Alkylate Top.

VII. CONCLUSIONS
Given the availability of data for the key endpoints, the biodegradation potential, the lack of

significant toxicity concerns, and the limited exposure potential, no further testing is deemed
necessary to characterize the Alkylate Top mixture.



Table A-1

Summary of Data Available for the LAB Alkylate Top

Section

Description

Benzene C10-13 alkyl derivs.

Benzene, C6-12 alkyl derivatives

Pentadecane

Tetradecane

C10-LAB

Decylbenzene

Nonylbenzene

"'Alkylate Top" (C15 normal paraffin) (C14 normal paraffin)
CAS Number 67774-74-7 68608-80-0 629-62-9 629-59-4 104-72-3 1081-77-2
Physical-Chemical Data
21 Melting Point <-70°C - 10C 6C - -14C -24C
- . o, g 276-286 C
22 Boiling Point 278-314°C 240-250 C 271 C 253C 262-286 C ** 300C 282C
24 Vapour Pressure 0.017 hPa * - 0.0046 hPa 0.0155 hPa - 0.0017 hPa 0.0076 hPa *
2.5 | Octanol/Water Partition Coefficient (log) 7.5-9.12* - 7.72 7.2 75 7.35 711*
o
261 Water Solubility 0'04; g;g’ ;;‘/57 c <1,000 mg/L 0.00008 mg/L 0.0022 mg/L 0.040 mg/L 0.0024 mg/L 0.035mg/L *
Environmental Fate and Pathways
311 Photodegradation < 1% after 14 days - typ=7.1hrs* ty,=7.7hrs* ty,=75hrs* ty,=8.1hrs*
312 Stability in Water - stable - - - - -
. 100% in seawater in 8 weeks; . . 65% after 10 days;
-61Y o )0/ ¥ '
35 Biodegradation gjg%’ E:Zgzg 223 gg g:y: 46% after 35 days 75% degradation by sediment microbes| 100 /oé:\ozeeavrvszrs Ienagllw eeks; - - 72% degradation by sediment microbes in
° 9 Y in 8 days 9 Y 8 days
Ecotoxicity
- y No effects up to soluble limits . LCs> Water Solubility (0.079
4.1 Acute/Prolonged Toxicity to Fish LCso > 1,000 mg/L with a solvent LCs>1,000 mg/L with a solvent NOEC > 1240 ppm NOEC > 2110 ppm mgiL) - -
No effects at saturated concentration (up to
4.2 Acute Toxicity to Daphnia 0.041 mg/L); - - - ECs > 0.10 mg/L -- -
ECs = 1.1 mg/L with a solvent
43 Toxicity to Aquatic Plants (e.g., algae) E(':\‘ ° ifzeggsounﬁ;/ol_s 3\::1?]'2 Islorr;\l/;sm - - - EC50 > 0.10 mg/L - -
50 d
Toxicity
511 Acute Oral Toxicity LDsy (rat) > 5,000 mg/kg LDs(rat) >10,000; >15,800 mg/kg - - - - -
. . LCso>1.82 mg/L No toxic effects after 6 hours at concentrations
512 Acute Inhalation Toxicity LCap= 71 mg/L of up to 0.9 mg/L. - - - - -
513 Acute Dermal Toxicity LDs, > 2,000 mg/kg LDsy(rabbit) >2000; >1,260; >5,010 mg/kg - - - - -
514 Acute Toxicity by Other Routes - - LDsq(i.v., mouse) = 3493 mg/kg - - - -
- 3. .
54 Repeated Dose Toxicity Nofgngleg“sgr; mg n(('g”'gg'r::;"") - - TDy o(mice) = 9600 mg/kg for 20 weeks - -
Genetic Toxicity in-vitro .
55 (Bacterial test) Negative B B B B - B
Genetic Toxicity in-vitro .
55 (Non-bacterial test) Negative B B B B B B
5.6 Genetic Toxicity in-vivo Negative - - - - - -
58 Toxicity to Reproduction N?\‘gilél(_m(‘;;z; 2 ;Osg]g;gékg - - - - -- -
59 Developmental Toxicity/Teratogenicity NOAEL &?ﬁz:ggg:n}czs mo/kg - - - - -- -
* Estimated Values
** Estimated data for C9-LAB based on regression analysis
G:\Environmental\clertop\data matrix8.xls 11/16/01
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